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Abstract:

The study included 471 urine samples from patients with urinary tract infection, where 50 iso-
lates of Escherichia coli (E.coli) were obtained, and the infection rate was higher in females than
males. Examination results for urine samples showed positive for the presence of pus cells higher
than 5/microscopic field, and the isolates gave a positive result for the catalase test, the indole test,
as well as for the methyl red test. As for the Fox Proscur test and citrate consumption, the result
was negative for both tests. It was found that the DNA concentration of all isolates ranged between
(15-28) ng/microliter, while the DNA purity ranged from (1.56-2). The DNA was investigated using
the electrophoresis method, and the DNA bundles appeared under ultraviolet light, and the bundles
were stained with red dye. UspA and cdtB genes were investigated in 20 E.coli isolates in the current
study using PCR. That 10 isolates of E.coli bacteria contained the UspA gene, i.e. 50% of the total
isolates, and it was noted that only 4 isolates had the cd?B gene out of the total isolates, i.e. 20%. The
isolates showed a (99%) match rate for both genes with the NCBI genebank affiliates. According
to the NCBI sequences, the genes were found to contain a few mutations within each sample; the
phylogenetic tree of E.coli bacteria was drawn.

Keywords: E.coli, urinary tract infections, UspA, CdtB, PCR, NCBI, bp, Mutations.
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~
universal stress protein UspA [Escherichia coli]
Sequence ID: WP_116867780.1Length: 277Number of Matches: 1
1: 47 to 267 GenPepiGraphics
3e-158 Compositional matrix adjust 219/221(99%) 219/221(99%) 0/221(0%)

Query | SDLSGNIGLGTREHLI NEMVELEARRGKL AL EQGKYMLQDAQTRIVEAQPAVVVKTLQRH 180

Shizs 4 106

Queny 181 GDLVEPLLEQESHARLVVMGRQGEQHQDQAQAIGSHLENVIRTVKQPILVVMIEFEAPKR. 360

Shjct 107 ....T 166

Query 361 FMIAYDGSITAKKAI NQVL TSPLLKGLGCHLVMVSDAQSQATAEL AT VTESLMAANFNVY 540

Shict 167 E 226

Query 41 TAVCQGEVQTALEIYQLEHHIDLMVMGAYGHSRIREFFVGS 663

CP114353.1 « Sequence alignment showing of UspA gene 99% complementary to CP114353.1

J
R

Escherichia coli 9142-88 cytolethal distending toxin (cdtB) genes, complete cds
Sequence ID: U04208.1Length: 2600Number of Matches: 1Range 1: 1274 to 1933GenBankGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand
0.0 656/660(99%) 0/660(0%) Plus/Plus
Query 1
GGTGCATCCGCTACGACTGAAAGTAAATGGAATATAAATGTCCGGCAATTAATTTCTGGT 60
Shjct 1274
1333
Query 61
GAAAATGCTGTAGACATTTTAGCTGTACAAGAGGCAGGCTCTCCGCCGTCAACGGCTGTA 120
Shjct 1334
1393
Query 121
GATACAGGTACACTTATTCCTTCCCCAGGAATTTTCGTCCGAGAGCTTATCTGGAACTTG 180
Shjct 1394
CC 1453
Query 181
TCGACAAATAGCAGGCCACAGCAAGTATATATATATTTTTCCGCTGTTGATGCCCTCGGT 240
Shjct 1454
1513
Query 241
GGAAGAGTCAATCTTGCTCTGGTTAGCAATCGGCGGGCCGATGAAGTGTTTGTTCTTAGT 300
Shjct 1514
1573
Query 301
CCTGTAAGACAAGGTGGACGACCATTGCTTGGCATACGAATTGGTAATGATGCATTTTTC 360
Shjct 1574
1633
Query 361
ACTGCACACGCCATAGCTATGCGAAACAATGATGCCCCGGCTCTTGTTGAGGAGGTGTAT 420
Shjct 1634
A...... 1693
Query 421
AACTTCTTCCGCGACAGCAGAGACCCAGTACACCAGGCGTTTAACTGGATGATTCTTGGT 480
Shjct 1694
C 1753
Query 481
GATTTCAACCGTGAACCTGCGGATTTAGAGATGAACCTTACTGTTCCCGTAAGAAGGGCA 540
Shjct 1754
1813
Query 541
TCAGAAATTATTTCACCAGCGGCGGCAACACAAACCAGCCAGCGAACATTAGATTATGCA 600
Sbjct 1814
1873
Query 601
GTAGCAGGAAACTCTGTGGCATTTAGACCATCTCCGCTACAAGCGGGAATTGTATATGGA 660
Sbjct 1874
1933

0042081 <lily el e 997 dwiy JoSU cdtB (nd Jododl 3ilas jehas :(4) S

Sequence alignment showing of cdt B gene 99% complementary to NCBI U04208.1
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N 55 e 3155 2l ik (6) sl 5 (5)
105729 5346l =55 105872 A transitions
LAT(.(}\)_:}\J_DSJ_PUC}}106055‘38.)_9\56:5}
LAMS 5 6 o b Lo @ gl aih (4) i)l
105460.,\_;.cTransversionJ_UiO_ps)L?p&LS

adel £ 55 105625 534 el o)

o A eIl ol sl L

c(.ﬁ 4> 5 «((NCBI (NCBI reference sequence
muta- < ;alall e J A5 sae Lo (g pf ol
Ol il 1 S5 Gkt 43 5 e S Jst s tions
w g ) ol bl o mutations frequency
UspjcdtBQ&%@bﬂ\é_gUajﬁgbr_?J_ﬁ
(DAY il ol e (1) Jsi bl A
transitions LYl ¢ 55 (e LelS 5 ol b CUT
J_e missense ,L > Y| g o s AW
17335346l =55 1428 5546l 55 1427
L silent cosl2]! CJ’J‘ O 8=l g5 sl )
(2) sl il o bl | S el 551687
Lgi Transvertion ¢ SIS} & V) les

UspA 3 CdtB &2 sequence alignment <o) gUat (o 3 ja ga Claglaa ; (1) Jyaad)

No. Of Typ‘e Of. sub- Location | Nucleotide Nucleotide Amino acid change Predicted Source S.e quence ID Identities
sample stitution change effect with compare
Transition 1427 C\T CCC\TTC Proline\ Phenylalanine | Missense
Transition 1428 C\T CCC\TTC Proline\ Phenylalanine | Missense | Escherichia
1 Glutamic acid\ Glut coli ID: U04208.1 99%
Transition 1687 A\G GAA\GAG | Silent | CdtBgene
Transition 1733 C\T CTT\TTT Leucine\ Phenylalanine | Missense
Transvertion 1565 G\T GTT\TTT Valine\ Phenylalanine Missense | Escherichia
2 coli ID: U04208.1 99%
Transvertion 1600 G\T TTG\TTT | Leucine\ Phenylalanine | Missense | CdtB gene
Transition 1582 A\G AGA\AGG Alanine\ Arginine Missense | Escherichia
3 coli ID: U04208.1 99%
Transvertion 1893 C\G GCA\GGA Alanine\ Glycine Missense CdtB gene
Transvertion 105460 TG GGT\GGG Glycine\ Glycine Silent
Escherichia 99%
4 Transvertion 105625 A\C ACC\CCC Threonine\ Proline Missense coli ID: CP026404.1
UspA genC
Transition 105872 A\G GAA\GGA Glutamic acid\ Glycine | Missense
Escherichia
5 Transition 105729 C\T GTC\GTT Valine\ Valine Silent coli ID: CP026404.1 99%
UspA gene
Escherichia
6 Transition 106055 A\G TAC\TGC Tyrosine\ Cysteine Missense coli ID: CP026404.1 99%
UspA gene
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<l 5 3 25 (method (Tamura et al., 2004
number of base) S ST Ll Jsladlsae
M5 13 el o aias (substitutions/ site
Codon posi- 0 3> 55 a3l 50 <lS NCHNWPR PRI
b+ W+ W+ LY s iyl tions

.(1§t+2nd+3rd+Nonc£)ding) JPERAY

neighbor- join- 51, ol § > il — =

ot LedZ 5 Bocoli L 7S i ghadl ing tree
Joadls (5) JSCadl 3 madpo 5 (S UspA
plasul (g5l o)l pliul 5.0 2)
Unweighted Pair Group Method with i& b
Arithmetic Mean (UPGMA) (Sneath and

optimal tree || 5 > _2Jl ,_¢las (Sokal, 1973
| sum of branch length @J'“ Jsb Eo—ot o
5t ) 05.0.00453931 Ul (g5l
(3 branch lengths ¢ 5 -l JI 1Y scale L s
ioldl el s csame units old> &

11 KW EETESS 1 Enchaichin coll Crach Republic

~

11 HYBETESS 1 Edchaaried Dol Craoh Rapubl:

: 12 KW BETEM 1 Eschwichi col Crach Repubiie S MYSITIN0. 1 Enchadichis coll-Cnach Fscublic
ol CPEZEIM 1 Enchaichis coli USA Fishars Lune o B CPRIEI0E § Exchachis coli LISA: Fishay Lana
o/ CPUI05 1 Excherichia ool LiSA Rscinle ot (T ——
VB CPUZEION 1 Excherichia cok LISA MD : T T r———
B T ORI 1 Escherichia ool LISA Fishars Lane F CPET 1 Eichatcta ok LA Fabiri Lane
[ i & CPIIGA00 1 Eschenichia ool LISA Rocinalle N & CPUMEA00 | Eschisoian ool LS Rutinds
i & CP2EE00 1 Eschenchia ool LISA MD Z & CPUEA00 1 E chenche ool PS4 WD
& 4 CPO400EE 1 Enchenichia ool LISA fnchorage mudisty = & CPOSSTEL 1 Enchanchan col LA Anchorage modla
. 3 CPO4006] 1 Eschencha ook LISA Alaika i 1 CPOSD0ER 1 Eichatobin ok LA Ak
e 2 WYBETSS 1 Eschancha cob Coech Republe " 2 FOBITERY | Cachinchen col CIecs Republs
nﬁmu 1 Enchencha ool LISA FEE i FURA04 1 Eschanchis ool L34
— & DO455E0) 1 Eschenchia ook FAD — e, OORSREN 1 Epeharachuk ok BAD

11 KYBETS35 1 E schwnchia ool Czech Ruepublc

12 KYBETS30 | Cechencha coli Crech Republ

10 CPOEIM 1 Eschenchia cob US4 Fiahers Lane
8 CPIEH5. 1 Eschim:hin ool LIBA Rociils

B CPUEIT 1 Eschanchis coli LISA MDD

T CPOER 1 Escherchia ool LISA Fishers Lana
B CPO2E00 1 E schad: hil 50 UEA Resioila

& CPU2E00. 1 ESolvi hili Cod LIS MD

4 CPO00GE 1 Eschanc his Ooli LUGA Anchorage mudtats
3 CPO4O0EE 1 Escherchia coli LISA Alsyka

2 KYBETEH 1. Escherschin coli Crech Fepublic

| CPO26A0 . 1 Eschers: hia coli LISA

A DOASHEE0 1 Eschenchia col IRALY

9. 58%

R T T ] e

; |
v § 2 #
Wb g - 4
1 F s ] :f
*ﬁg% % "éa % "%; ] ¥ P
e = % 1 7 ¢
*"ih % é kﬁ’ﬁ'& “’E 5‘ & Vg‘."‘-d’
R '%1_% 19% ; -55#‘
# FL— '{“"“"un.m“%:f‘_"f'-?ﬁimm-u'-ﬁ"'““m‘mnu
. { ‘.fl
o N N AT
,.(_.=*""4_pr§- 'i’%?”! o,
o [
}ﬁq.,,# ;’f F ‘E ’q\. g,

UspA (L 40| Evolutionary relationships & , ghad! &31 5 831 8 el 1 (5) K&




ddgul clUluadl s9aes Juloall b pall Jo Wgjaoll duig)gdll dusdy pds JI G UspA g cdtB Ol e Syl

A0DD  JOD WSO

s o e o g dlyj e

AAAAAAAAAAAAAAAAA Jobilg cguidill 6yads Julasi duwulysg J { 90

( 2
Evolutionary relationships of taxa :(2) Js>
UspA Small daldld) @\Jﬂ‘ Byl ‘a.u)j Le_..\b Alaic Y| e gﬂ\ 3\.9;1\ il glzall
Accession Country Source Compatibility
ID: CP026404.1 USA Escherichia coli UspA gene 99%
ID: KY887591.1 Czech Republic Escherichia coli UspA gene 99%
ID: CP040068.1 USA: Alaska Escherichia coli UspA gene 99%
ID: CP040384.1 USA: Anchorage mudflats Escherichia coli UspA gene 99%
ID: CP026403.1 USA:MD Escherichia coli UspA gene 99%
ID: CP026400.1 USA:Rockville Escherichia coli UspA gene 99%
ID: CP026399.1 USA: Fishers Lane Escherichia coli UspA gene 99%
ID: CP026207.1 USA:MD Escherichia coli UspA gene 99%
ID: CP026205.1 USA:Rockville Escherichia coli UspA gene 99%
ID: CP026204.1 USA: Fishers Lane Escherichia coli UspA gene 99%
ID: KY887595.1 Czech Republic Escherichia coli UspA gene 99%
ID: KY887590.1 Czech Republic Escherichia coli UspA gene 99%
. J
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( 2
Evolutionary relationships of taxa :(3) Js>
CatB ¢xal dual ) 41551 5 o) an ) Lgale laie¥) e A Lad) e glaal)
No. Accession Country Source Compatibility
1 ID: U04208.1 USA Escherichia coli CdtB gene 99%
2 ID: LC140876.1 Japan Escherichia coli CdtB gene 99%
3 ID: AB472834.1 Japan Escherichia coli CdtB gene 98%
4 ID: CP044314.1 USA:California Escherichia coli CdtB gene 89%
5 ID: AB839671.1 Japan Escherichia coli CdtB gene 89%
6 ID: CP075627.1 Switzerland Escherichia coli CdtB gene 89%
7 ID: AY365042.1 Germany Escherichia coli CdtB gene 89%
8 ID: CP043415.1 France Escherichia coli CdtB gene 89%
9 ID: CP043478.1 China Escherichia coli CdtB gene 89%
10 ID: CP028766.1 Mexico Escherichia coli CdtB gene 89%
11 ID: CP083263.1 China:Jiangsu Escherichia coli CdtB gene 89%
12 ID: EF158843.1 Iran Escherichia coli CdtB gene 89%
13 ID: CP063153.1 Australia Escherichia coli CdtB gene 89%
14 ID: CP055973.1 United Kingdom Escherichia coli CdtB gene 89%
15 ID: CP027437.1 USA Escherichia coli CdtB gene 87%
J
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